Resistance to six isolates of Phytophthora megasperma f. sp. medicaginis was evaluated in 25 accessions, all closely related to Medicago sativa. M. coerulea (PI 299046) and M. falcata (PI 377727) were most resistant, with 26 and 21% resistant plants, respectively. Many accessions contained relatively few resistant plants.
Alfalfa plants resistant to Phytophthora megasperma Drechs. f. sp. medicaginis have been found, usually at low frequencies, in most dormant and nondormant cultivars that have been evaluated (2-5,9). Since the release in 1973 of Agate, the first cultivar resistant to Phytophthora root rot (1), no isolates of P. megasperma f. sp. medicaginis that are virulent on the currently used resistant cultivars have been reported. New races of the fungus virulent on these resistant cultivars may develop, however, and prior identification of new sources of resistance in accessions of Medicago sativa L. and closely related species could be of considerable benefit.
Accessions of diploid and tetraploid Medicago spp., all closely related to M. sativa, were tested for their mature plant root reaction to P. megasperma f. sp. medicaginis. Our studies identified possible new sources of resistance and also provided material used in inheritance studies that will be reported later.
MATERIALS AND METHODS
The 25 accessions ( The six pathogenic isolates of P. megasperma f. sp. medicaginis were grown as still cultures in 100 ml of liquid V-8 juice medium (100 ml of V-8 juice and 2 g of CaCO3/L of deionized water) in 500-ml Erlenmeyer flasks at 25 C on the laboratory bench. After 10 days, mycelial mats were harvested, washed, and pressed between sterilized brown paper towels to 75-80% moisture (dry weights were determined on a subsample of the mycelial mats). The mats were then chopped in distilled water in a Waring Blendor for 10 sec. Equal weights of each of the six isolates were used to prepare a composite inoculum. Four isolates failed to produce oospores in the culture medium, and isolates 5b and 7x produced only a few oospores.
Four germinated seeds of each alfalfa line were sown into a 946-ml watertight plastic cup containing about 650 g (dry weight) of a peat and sand (1:1, v/v) mixture. The mixture, p H 6.4, had 78, 36, 35, and 30% (w/ w) water retention at 0, -0.1, -0.33, and -1.0 bars matric potential, respectively. Pots were fertilized once each week with a 20-20-20 water-soluble fertilizer (Peters soluble general purpose fertilizer; R. B. Peters Co., Inc.).
Ten-wk-old plants were inoculated with the composite inoculum at 0.31 g dry weight of mycelium per cup. Forty milliliters of the mycelial suspension was poured over the surface of the mixture in each cup and then incorporated into the top 2 cm. One control (uninoculated) cup of each accession was included.
Immediately after inoculation, the cups were saturated by adding water until I mm remained on the surface. Saturation was maintained for 4 days before holes were punched in the bottom of each cup to allow drainage. After 21 days of twicedaily heavy watering, severity of disease on plant roots was rated. The test was done in a greenhouse at 18-20 C. Since almost all plants from M. coerulea (P1299046) are diploid, resistant clones from this line were retained for inheritance studies, which have shown that the resistance factors are inherited quantitatively (unpublished data). Lu et al (6) suggested that susceptibility to P. megasperma f. sp. medicaginis in tetraploid M. sativa is conditioned by one tetrasomic gene, Pm, with incomplete dominance. Thus, M. coerulea will provide a new source of resistance factors for control of P. megasperma f. sp.
RESULTS AND
DISCUSSION Considerable variation existed in the percentage of plants highly resistant to P. megasperma f. sp. medicaginis (disease severity index [DSI] = 1 or 2) in the 25 plant accessions, two cultivars, and one breeding line (
medicaginis.
Many of the accessions contained relatively few resistant plants. Gene transfer from most accessions tested to the cultivated tetraploid M. sativa should be achieved with relative ease. Ploidy 
